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Since the 1970's many individual case reports and large out­
breaks of neonatal calf diarrhea attributed to Cryptosporidium 
have been published (Tzipori et al. 1980, Anderso1n 1981, Ander­
son & Hall 1982, Levine 1984). In humans Cryptosporidium was 
first sporadically detected in immunocompromised persons as a 
cause of chronic unremitting diarrhea (Meisel et al. 1976, Lasser 
et al. 1979, Weisburger et al. 1979, Sloper et al. 1982, Miller et al. 
1982). The first case in Finland in 1981 was a diarrheic calf of 
3 weeks of age (Pohjola 1983). In a following field survey Cryp­
tosporidium was detected in 53 % of 68 calves from 8 dairy herds 
(Pohjola et al. 1986). The first human cases in Finland were 
found in 1982 in a 3-month survey, in which cryptosporidial 
oocysts were detected in 14 out of 1422 (1.0 % ) patients wirth 
gastroentestinal symptoms (Jokipii et al. 1983). 

The life cycle of the monoxenous Cryptosporidium (i.e. the 
parasite requires only 1 host to the entire life cycle) occurs in 
the brush border of enterocytes (Tzipori 1983 a). The prepatent 
period culminates in shedding of sporulated oocysts, which 
transmit the infection (Tzipori 1983 a, Levine 1984). Crypto­
sporidiosis can be diagnosed be detecting the oocysts from stools 
(Tzipori 1983, Pohjola et al. 1986). 

The epidemiological knowledge of Cryptosporidium is scanty. 
The prevalence of infection and the occurrence of carrier state 
in man and various animals are unknown (Tzipori 1983 a). The 
source of infection in most human cases has remained unrevealed 
although some cases with zoonotic implications have been 
published (Reese et al. 1982, Andersorn et al. 1982, Current et a'1. 
1983, Pohjola et al. in print). According to our earlier experience 
cryptosporidiosis has been unrelated to animal contaots (Jokipii 
et al. 1983), and this also been the conclusion of British inves­
tigators, who find highest prevalences of cryptosporidiosi1s in 
children with gastroeinteritis (Hunt et al 1984, Casemore & Jack­
son 1984). In Finland cryptosporidiosis has been rarely found 
in children, and we have recently confirmed the lack of associa­
tion with animal contacts and reported the highest prevalences 
in young adults and a strong correlation of cryptosporidiosis 
and recent traveling abroad (Jokipii et al. 1985). 

The purpose of this study was to evaluate the prevalence of 
cryptosporidiosis and the occurrence of carrier state among 
residents of a rural community, and to look for associations of 
the infection between humans aind calves. 
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MATERIALS AND METHODS 
Geographic area, population, time of study 
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The investigation was 1carried olllt at Tohmaja1rvj, a 668-km2 

community in the province of North Carelia in the eastern part 
of Finland from June to August 1983. According to the local 
authorities the population of the commU!nity was at that time 
6200, of whom 2060 had residence in a household rearing live­
stock, and 580 had direct daily contact to cattle. 

Data and sample collection 
The primary subjects of this study were persons visiting the 

healith center for reasons other than acute illness e.g. mother 
and cihild care, health cemtificiate. They were informed about the 
purpose of the study and asked to volu:nteer with their family 
members. Three hundred questionnaires and an equal number 
of formalin containers for fecal samples we.re distributed by the 
health care workers. Detailed information was inquired about 
i) demographic data (age, sex, occupation), ii) occurrence of 
gastrointestinal symptoms, iii) exposure to animals classified as 
daily contact, residence in a household keeping animals, or no 
animal contacts, iv) clinicail symptoms of the animals of the 
household at the time of and for a month prior to the investiga­
tion, v) traveling abroad. At the same time the subjects were 
asked to submit fecal siamples faiom themselves, from their 
family members and from their calves. 

Parasitological methods 
The formalin-ether concentration method of Ritchie's (1948) 

as modified by Allen & Ridley (1970) was used for fecal samples 
of both human and animal origin. The sediments were stained 
with the modified Ziehl-Neelsen technique (Henriksen & Poh­
lenz 1981) as previously described (Jokipii et al. 1983, Pohjola 
et al. 1986). The whole stained area was examined under oil 
immers.ion by using a X 1000 objeotive lens. 

Statistical methods 
The significance of differences between frequencies was sub­

jected to Fisher's exact test, one-tai1led (Zar 1974). 
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T a b l e 2. Cryptosporidium oocyst shedding in 233 persons as 
related to animal contacts*. 

Animal with contact 

Cattle 63 
Goat 4 
Swine 24 
Chicken 25 
Dog 64 
Cail: 48 
Rabbit 9 
Guinea pig 4 
Fur animal 2 
Cage bird 6 

TotaJ no with contacts 114 
Tortal without contacts 119 

Total 233 

No. of persons 

with Cryptosporidia 

6 
0 
3 
3 
3 
4 
0 
1 
0 
0 

6 

7 

P** 

0.0018 

0.0,257 
0.0288 

0.0'346 

0.0531 

* A s:ingle person could have contacts with more than one species 
of animal. 
Compared to the rest of the subjects without the respective animal 
contact: Fisher exact test. 

most direct and prolonged daily exposure, they had 38 family 
members. Cryptosporidia were found in 14.3 % of the animal 
handlers compared to 2.6 % of the family members (Fig. 1, 
farms 1-14). 

Traveling histories were obtained from au the 233 pel"SOilS, 
of whom 11 had vi·sited the Soviet Union, 7 the Scandinavian 
countries, and a few Germany, the Netherlands and Poland. 
None of the 7 persons shedding cryptosporidia had been abroad 
during the preceding 6 months. 

Calves 
A fecal sample was obtained from 15 calves, of which 6 we.re 

found to be infected with Cryptosporidium (Fig. 1, farms 1, 3, 
6). Oocysts were detected in 3 of the 7 diairrheiic and in 3 of the 
8 nondiarrheic calves indicating that shedding of oocysts was 
not associated with the clinical symptoms. Diarrheic calves were 
all under the age of 1 month, whereas calves subclinicailly in­
fected were 2.5 to 4 months of age. 
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There were no statistically significant correlations between 
Cryptosporidium infections in humans and calves. Five out of 
14 farms reported concurrent problems of neonatal cailf diarrhea 
(Fig.1, farms 1-5). Four out of 26 persons excreted oocysts on 
the,se farms, whereas no positive cases were found on farms 
without problems of calf diarrhea. There was a significant dif­
ferences of occurrence of human cryptosporidiosis between the 
farms with diarrheal problem (Fig. l, farms 1-5) compared to 
the farms without such a problem (Fig. 1, farms 6-14) (P = 
0.03). 

DISCUSSION 
In the present study for the first time Cryptosporidium was 

examined in a restricted population of which every third human 
had residence on a cattle-rearing farm. This rural population 
was especiaHy selected for the evaluation of the hypothesis of 
zoonotic origin of the Infection (Reese et al. 1982, Anderson et 
al. 1982, Current et al. 1983, Pohjola et al. 1985 b). 

The combination of Ritchie's formalin-ether concentration 
method (1948) as modified by Allen & Ridley (1979) and the 
modified Ziehl-Neelsen technique (Henriksen & Pohlenz 1981) 
were adopted for the diagnositic 1teooniques,, since they had been 
assessed appropriate for organism recovery and identification 
(Jokipii et al. 1983, Pohjola et al. 1986 & in print). The organisms 
retain their morphology and the combination is safe, because 
oocysts loose their viabi1ity in formalin-preserved stools. The 
sediments will keep unhanged in well stoppered tubes in a re­
frigerator, and can well be restained after long periods of time. 
Based on comparative studies on 15 methods the modified Ziehl­
Neelsen method on formalin-preserved stools was also recom­
mended by Garcia et al. (1983). The formalin-ether concentra­
tion technique is not a routi'ne method in veterinary parasito­
logy; in our study it proved to be efficient for Cryptosporidium 
identification from cailf feces. 

The prevalence of cryptosporidiosis in all humans in our 
study was 3.0 % ; 9.5 % in persons with contact to cattle and 
0.6 % in those without such contacts. The results of our study 
are evidence against an outbreak of infection and suggest 
endemicity, since the 7 positive human cases were from 5 hous.e­
holds with no apparent connections. In Austrailia the prevalence 
of cryptosporidiiosis among hospitalised children with gastro-
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enteritis was higher ( 4.8 % ) than in adults ( 1.6 % ) ( Tzipori et 
al. 1983 b). In our material children were not more frequently 
infected than were adults. 

None of our subjects with Cryptosporidium reported any 
symptoms of gastrointestinal infection during the study. Reports 
of shedding oocysts wi1thout symptoms has so far been reported 
in 2 previously healthy persons taking care of fnfected calves 
(Current et al. 1983). Intensified survey activities and effective 
noninvasi·ve screening methods wilil certainly reveaJl the pre­
valence of asymptomatic carrier state in larg·e populations. 

Cryptosporidial oocysits were found in 40 % of the calves, and 
the subclinically infected ones were older than the diarrheic one1s. 
T1he age-r-elated increas·e in resiistance ito d'i:airrhea while shedding 
oocysts was also noticed 1iin the previous field survey, iln which 
Cryptosporidium was found in 53 % of 68 calves. and 72 % of 
the positive calves contracted their infection within the first 
week of life (Pohjola et al. 1986). The subclinical shedding 
of oocysts in the present study may have resulted from the later 
initial challenge or lower infectious pressure, since alJ the sub­
clinically infected calves were from a farm with no diarrheal 
problems of calves . 

. 'The first human case was reported in 1976 in a child. living 
in a farm house (Nime et al. 1976). Since then case reports of 
immunocompetent, infected persons have sugges.ted zoono1tic 
origin of the infection because most pa!tients have had close 
contact to animals, partiicllllarly calves with cryptosporidiosis 
(Reese et al. 1982, Anderson et al. 1982, Current et al. 1983, 
Rahaman et al. 1984, Pitlik et al. 1983, Pohjola et al. in print). 
Epidemiological surveyis of ru11al populaitions par:ticuilarly among 
persons occupationaHy exposed to cattle to evaluate the zoonotic 
implication has not until now been done. 

In humans in our study the occurrence of cryptosporidiosis 
seemed to be positively assooiaited witlh the duration of the daiiJy 
exposure to cattle. 14.3 % of the persons occupationally exposed 
to cattle excreted oocysts compared to 2.6 % of their faimiJly 
members. From Bangladesh Rahama.n et al. (1984) reported 
7 .9 ,.% of 88 diarrheal animal attendants to exc·rete oocys.ts, ad­
diti.qnal positive cases being associated wi:th 2 Cryptosiporidlirum 
posiiitive animal attendants. 

Infections in animal handlers in our study may have resUJlted 
from the direct contact to cattle whereas in family members 



Cryptosporidiosis in a rural population 99 

human-to-human transmission seems probable. Tills mode of 
transmission has been reported as case of possilble· hospital cross 
infeotion (Baxby et al. 1983) and as an aiccidental infection of a 
reseal"cher while inoculating a 11aibbit for experi.Jmerutal puriposes 
(Blagburn et al. 1983). In both reports, however, shedding of 
oocysts had been acoompanied with diarrhea (Baxby et al. 1983, 
Blagburn et al. 1983). 

Epidemiological knowledge of transmission chains of crypito­
sporidiosis on farms is unknown. Vertebrate hosts that might 
serve as sources of infection for cailves include cats and mice, 
whi1ch both have been successifu1ly infected wiif:lh oocyiSlts oif calf 
origin in experimental work (Current et al. 1983, Pa.vlas·ek 1983). 
Moreover, both species can often be found in cowsheds in Fin­
land. Feline as well as murine cryptosporidiosis usually occurs 
without clinical symptoms (Current et al. 1983, Sherwood et al. 
1982). Besides these two species it is equally possible that human 
carriers are a source of Infection for calves. As highly resistant 
- only formol saline and ammonia were found to be effective 
(Campbell et al. 1982) - the oocysts may keep their viability for 
long periods in the envi·ronment and transmit the infection 
through several chains of species. . .. 

Since cryptosporidiosis appears to be a calf-associated zoo­
nosis and no specific therapeutic agent so far exists the infection 
can best be controlled by encouraging precautions in handling 
dilarrheal calves and by insisting hygienic treatment of all fecal 
material. 

In the light of pvesent knowledge the sources of human 
cryptosporidiosis are the following: diarrheail newborn calves 
(Reese et al. 1982, A,nderson et al. 1982, Current et al. 1983, 
Rahaman et al. 1984, Pohjola et al. in print), person-to-person 
transmission among children (Hunt et al. 1984, Casemore & 
Jockson 1984) and traveling to endemic aireas (Jokipii et al. 
1983, Jokipii et al. 1985). It seems that symptomless crypto­
sporidiosis may be frequent among animal handlers, whereas 
children and travelers de·velop gastroenteritis. 
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SAMMANDRAG 
Sporadisk Cryptosporidios hos en landsortsbefolkning 

iir asymptomatisk och f orbunden med kontakt med notkreatur. 
AvfOringsprov fran 233 personer representerande 80 hushall 

undersoktes. Forsoksper.sonerna fyllde ocksa i ett frageformular. Med 
hjfilp av formalin-eter koncentrering i kombination med acid-fas,t 
fargning hittades Cryptosporichlum oocystor hos 7 (3 % ) personer. 
63 personer var i kontakt med notkreatur, och asymptomatisk crypto­
sporidios diagnostiserades hos 6 av dem. Cryptosporidios konstatera­
des inte hos en enda av de 51 personer som var i kontakt med andra 
djur an notkreatur, och ingen av de 7 Cryptosporidium poSlitiva per­
sonerna hade rest utomla:nds. Vi tog ocksa avfOringsprov fran 15 
kalvar fran 7 gardar. 6 kalvar ( 40 % ) hade cryptosporidier och mani­
fest enterit pavisades hos de kalvar som var under 1 manad gamla. 
5 av 14 gardar hade problem med neonatal kalvdiarre. Human crypto­
sporidios var vanligare pa sadana problemgardar. Resultaten visar att 
human cryptosporidios hos en Iandsortsibefolkning i huvudsak ar 
asymptoma:tisk och framst fOrekommer hos invanade pa garda:r med 
notkreatur. 
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